In this research, we combined phylogenetic and population based statistical approaches to assess HIV transmission dynamics and identify clusters that harbor strong potential for onward transmission. Over 300 full protease and partial RT HIV-1 subtype B sequences from Serbia were analyzed. A phylogenetic tree was constructed in MEGA with 1,000 bootstrap resamplings using both a neighbor joining and maximum likelihood approach under the GTR + G+I nucleotide substitution model. In addition, Bayesian estimation of phylogeny was performed using MrBayes. Identification of phylogenetic clusters was based on sets of criteria involving bootstrap support, genetic distance, Bayesian posterior probability value and Phylopart analyses. The largest transmission clusters detected were further subjected to logistic growth model (LGM) analyses implemented in the mathematical application Geogebra. The model assumed that in one year some subjects in an identified cluster were not yet diagnosed, and some had already been infected and diagnosed. Clusters were classified in three groups, as having low (\<5 per cent), moderate (5--15 per cent), and high probability (\>15 per cent) of hidden infection and potential for future HIV transmissions. Lastly, we examined the relationship between cluster size and socio-epidemiological profiles of cluster members. For this investigation, latent class analysis (LCA) was applied to different categorical covariates including: HIV risk factor, year of diagnosis, place of residence, education, age at diagnosis, other STIs, and clinical stage at the time of diagnosis. Phylogenetic analyses revealed the presence of fourteen transmission clusters. The majority of clustering sequences, were from male MSM patients living in Belgrade. LGM analysis of two largest transmission clusters detected, comprising thirteen and eight sequences, respectively, identified them as having very high (58 per cent) and moderate probability (10 per cent) of harboring undiagnosed infection. LCA identified four classes based on the lowest AIC that were associated with cluster size. Class 1 included high prevalence of young (20--30 years), MSM patients (85 per cent), living in Belgrade, presenting in CDC stage A (84 per cent) with high potential to be part of a transmission cluster. Classes 2 and 3 included older patients (\>40 years), heterosexual transmission category presenting in CDC stage C. Class 4 included a mix of MSM and heterosexual transmission category with high prevalence of patients presenting at CDC stage C.
